149 specimens of Prochilodus lineatus were collected on the upper Paraná River floodplain. Of these, 121 (82.1 %) were parasitized. 33 species of metazoan parasites were recorded. Rhinonastes pseudocapsaloideum was classified as secondary, while all other species were classified as satellites. Ergasilus sp. and Tereancistrum curimba were positively associated and their abundances were positively correlated. Saccocoelioides magnorchis and S. nanii were positively associated and their abundances were positively correlated. The mean diversity in the infracommunities of P. lineatus was H = 0.6875 ± 0.4398. Host standard length was not correlated with parasite diversity (rs = 0.1726; p = 0.0533). The abundances of T. curimba and Kritskyia boegeri, and S. magnorchis and S. nanii were significantly correlated with host length. Correlation between fish age and parasite prevalence was not significant. The abundances of Amplexibranchius sp., K. boegeri and S. magnorchis were significantly different among host age classes. For Amplexibranchius sp., the three-year old age class had more parasites. For K. boegeri, the intermediate age classes had the most numerous parasites. Only Tereancistrum curimba showed significant difference in the prevalence between the sexes, with females being more parasitized. Studies about this species have broached prominent aspects of population structure and biology (e.g. Terraes et al., 1999; Lizama, 2000; Ranzani Paiva et al., 2000). Important information about the parasitic fauna of this host has recently been reported. Takemoto et al. (2002) described a new species of monogenean parasite of the urinary bladder, Domingues et al. (2002) described a new species of monogenean parasite of the nasal cavity and Lizama et al. (2004) described two species of gill monogeneans. As regards parasite ecology, Martins et al. (2001), referred only to seasonal variation in parasitism levels of the acanthocephalan Neoechinorhynchus curemai. The object of this study was to evaluate the relationships between the host Prochilodus lineatus and the metazoan parasite fauna, including the influence of host sex and length/age on parasite infrapopulations.
Studies about this species have broached prominent aspects of population structure and biology (e.g. Terraes et al., 1999; Lizama, 2000; Ranzani Paiva et al., 2000) . Important information about the parasitic fauna of this host has recently been reported. Takemoto et al. (2002) described a new species of monogenean parasite of the urinary bladder, Domingues et al. (2002) described a new species of monogenean parasite of the nasal cavity and Lizama et al. (2004) described two species of gill monogeneans. As regards parasite ecology, Martins et al. (2001) , referred only to seasonal variation in parasitism levels of the acanthocephalan Neoechinorhynchus curemai. The object of this study was to evaluate the relationships between the host Prochilodus lineatus and the metazoan parasite fauna, including the influence of host sex and length/age on parasite infrapopulations. (Valenciennes, 1836 ) is one of the most abundant species on the upper Paraná River floodplain and of commercial importance. Curimba are large-sized and carry out extensive migrations to feed and reproduce. Iliophagous, its diet is composed primarily of detritus and sediment (Fugi et al., 1996; Agostinho et al., 1997) . ) (22  o 50'-22  o 70' S  and 53 o 15'-53 o 40' W). The total weight, standard length and sex of each fish were recorded. The internal organs and the visceral cavity were analyzed under a stereomicroscope. The collected parasites were treated according to Eiras et al. (2000) and identified based on Thatcher (1978 Thatcher ( , 1979 Thatcher ( , 1991 Thatcher ( and 1993 , Thatcher & Boeger (1984a, b) , Thatcher & Varella (1981) , Moravec (1998) , Takemoto et al. (2002) and Lizama et al. (2004) . The age of each specimen was established according to the growth parameters estimated in Lizama (2000) and applied to obtain the mean length of each age class. Statistical tests were applied to species that had presented prevalence higher than 10 % (Bush et al., 1990) . Significant difference was assumed when p ≤ 0.05. The dispersion index and the Green index were used to verify dispersion patterns of the parasite species. The dispersion index was tested using the statistic d (Ludwig & Reynolds, 1988) . The diversity of each metazoan parasite infracommunity was calculated using the Brillouin index (H). The possible correlation between diversity and host standard length was determined using Spearman's rank correlation (rs). The value of importance (Hanski, 1982; Bush & Holmes, 1986; Esch et al., 1990 ) was used to verify the importance of each species in the metazoan parasite community. Species considered central were present in more than 66.66 % of the analyzed fish; secondary = presence between 33.33 % and 66.66 %; satellites = less than 33.33 %. The terminology used throughout this study is from Bush et al. (1997) .
INTRODUCTION

T he curimba Prochilodus lineatus
MATERIALS AND METHODS
RESULTS
F
ish standard length was 4.2-44.0 cm (mean = 25.6 ± 6.9) and weight was 2.1-2,602.2 g (mean = 566.3 ± 403.4). Of the 149 analyzed fish, 121 (82.1 %) were parasitized by one or more species of metazoan parasite. 33 metazoan parasite species were recorded. The digeneans was the group with the largest number of specimens (Table I) and Kritskyia boegeri were the most prevalent among all parasite species. According to the value of importance, only Rhinonastes pseudocapsaloideum was considered secondary, while the other species were considered satellites. No species were classified as central (Table I) . The metazoan parasite population of P. lineatus was overdispersed and there was low aggregation for all species. The copepod Amplexibranchius sp. presented the highest aggregation value (Table I) . No pair of species showed association among the ectoparasites of the nasal cavity. The abundance values of gill ectoparasites Ergasilus sp. and Tereancistrum curimba were positively correlated, showing positive association (Chi-square with the Yates correction, χ 2 = 3.667; Spearman's rank correlation, rs = 0.215; p = 0.0083). Abundances of Saccocoelioides magnorchis and S. nanii were positively associated (χ 2 = 13.359; rs = 0.353; p < 0.001). The metazoan parasite community of P. lineatus presented mean diversity of H = 0.6875 ± 0.4398. Host standard length was not correlated with diversity (rs = 0.1726; p = 0.0533). Parasite community richness showed a predominance of four species per host, followed by two and five species.
STANDARD LENGTH/AGE
Among the 11 most prevalent species (> 10 %) of parasites, the monogeneans T. curimba (rs = 0.253; p = 0.001) and K. boegeri (rs = 0.223; p = 0.006), and the digeneans S. magnorchis (rs = 0.190; p = 0.020) and S. nanii (rs = 0.252; p = 0.019) presented significant correlations between host standard length and abundance. No metazoan species presented correlation between prevalence and fish age. Fish up to one year old are not parasitized; after this period, the frequency of parasitism increases to 79.0 % (Fig. 1) . There are no differences between the mean lengths per age class between parasitized and unparasitized fish. Three-year old fish were the most intensely parasitized by the copepod Amplexibranchius sp. In the hosts of intermediate age classes (3, 4 and 5-years old), the monogenean K. boegeri was the most frequent. Seven-year old fish had the highest numbers of the digenean S. magnorchis. These differences were observed using the KruskallWallis test; but according to the Bonferroni correction, the abundance values are significantly different.
SEX
Of the total fish sample, 77 were females (51.7 %), 70 were males (47 %) and the sex of two fish could not be determined (1.3 %). Among these fish, 68 females (45.61 %), 53 males (35.6 %) and one with undetermined sex (0.7 %) were parasitized by one or more species of parasite. The Log Likelihood G test showed significant difference (G = 0.422; p = 0.040) between the prevalence of the monogenean Tereancistrum curimba in male and female hosts, and females harboring more parasites. No significant differences were noted among abundance values based on host sex. (Hanski, 1982; Bush & Holmes, 1986) predominance of endoparasites, according to Pearson (1968) , Williams & Jones (1994 ), Cannon (1977 , Kuperman (1973) and Luque et al. (1996a) , is related to host feeding habits. P. lineatus, classified as iliophagous, feeds preferentially on detritus and sediment, which includes many invertebrates (mainly copepods and ostracods) (Hahn et al., 1997) . Copepods and ostracods can be intermediate hosts for endoparasites, explaining the predominance in P. lineatus. The presence of only one secondary species (R. pseudocapsaloideum) and no central ones indicates that the parasite community is not dominated by any one species. The feeding habit can explain this. Despite having several invertebrates in this food item, a specific species does not exist. Thus, infection by several species of parasites is possible. However, parasite diversity decreased and did not present significant correlation with host size. The overdispersed distribution pattern of the parasites of P. lineatus is in accordance with the typical distribution pattern found in fish parasites and can be explained by the differences between the host populations (Luque et al., 1996a) . Niche heterogeneity, unpredictable recruitment or the aggregated utilization of fragmented resources favor species coexistence (Morand et al., 1999) . The occurrence of two associations between parasite species and the absence of negative associations (potential competition) can be explained by the low levels of parasitism and the absence of dominant species (centrals). In the case of P. lineatus, the species was positively associated with the copepod Ergasilus sp., the monogenean T. curimba and the digeneans Saccocoelioides magnorchis and S. nanii, found in the gills and intestine, respectively. These species find available spaces, and do not interact. The length of the host, considered an expression of its age, is one of the most important factors in parasite infrapopulation variation. The monogeneans T. curimba and K. boegeri, and the digeneans S. magnorchis and S. nanii presented positive correlations -increasing parasitism abundance with the increase in fish length. According to Rohde (1993) , this pattern may be due to the cumulative effect that occurs in long-life parasite species. This process is more common in ectoparasites in which the transmission is direct. In addition, fish that present a larger gill cavity and body surface can lodge more parasites (Lo et al., 1998) . However, diverse studies observe the same process for endoparasites. This occurs due to changes in the behavior and physiology of the host during its ontogenetic development, as well as in its diet through an increase in the volume consumed and its composition (Luque et al., 1996b; Machado et al., 2000) . Influence of host age on parasite abundance is applied only to long-life parasites (Lo et al., 1998) . The life cycle of these parasites is unknown in this region; however, it is known that curimba can live more than seven years (Castagnolli, 1971; Carozza & Cordiviolade-Yuan, 1991) . Studies carried out on the floodplain indicate that the species may have a higher life expectancy than observed by other authors (Lizama, 2000) . Nascimento & Iriarte (1989) , Buchmann (1989) and Machado et al. (1994) also showed that the level of parasitism is related to host size, which increases over its ontogeny. The same result was obtained for some endoparasites from the upper Paraná River floodplain (Machado et al., 2000; Guidelli et al., 2003) . Until approximately 1.5 to two years of age, juveniles of P. lineatus live in lagoons, sites that serve as nurseries and feeding areas for the young population (Vazzoler et al., 1997) . The phase of transition and adaptation to a new environment after leaving the lagoons make the fish more vulnerable to parasitism. The three-year old age class prevailed among the more parasitized classes. The smallest standard length of this class is 23.7 cm for females. This shows that a higher degree of parasitism occurs when the hosts become adults. The prevalence of parasitism in the lower age classes was not significant. Age class preference has been described by diverse authors. Winch (1983) studied parasites of Atrispinum labracis in Dicentrarchus labrax and observed that the fish were only infected after three years of age. The same result was obtained by Odening & Bockhardt (1976) for Azygia lucii in Esox lucius. In P. lineatus, significant differences in weight and growth rates for classes more than three years old were also verified. The highest intensity values in the three-year old age class may be related to reproductive and/or alimentary migrations of this species. Therefore, the study of age, as well as length, has become an important tool to understand the relationships between parasites and their hosts. Lawrence (1970 ), Muzzall (1980 and Conneely & McCarthy (1986) observed that in addition to age, host sex and flood period also influenced parasite abundance. The action of these factors on the parasite fauna is considerable, mainly for those that have several organisms as intermediate hosts.
DISCUSSION
Some biotic factors are important in the host-parasite relationship. Host sex is one of them. Differences between the sexes and changes in the infestation of ectoparasites, for example, are probably related to seasonal changes in the composition of the tegument (Pickering, 1977) . Endoparasites can infect the two sexes in different ways because some species of fish present different feeding habitats (Rohde, 1993) . In the present study, no influences of host sex on parasitism levels were observed. Only the monogenean T. curimba presented significant differences regarding host sex, with the female host being more parasitized. This shows few behavioral and physiological differences between the male and female hosts, considering that the main characteristic of P. lineatus is feeding and reproduction migrations.
